NTAK/neuregulin-2 secreted by astrocytes promotes survival and neurite outgrowth of neurons via ErbB3.
NTAK (neural- and thymus-derived activator for ErbB kinases), also known as neuregulin-2 (NRG2), is a member of the epidermal growth factor (EGF) family, which binds directly to ErbB3 and ErbB4, and transactivates ErbB2. NTAK/NRG2 is structurally homologous to NRG1. The biological function of NTAK/NRG2 still remains unknown, especially in the nervous system, whereas NRG1 is known to be essential for nervous system function. In the present study, we examined the functions of NTAK/NRG2 secreted from astrocytes to neurons. NTAK/NRG2 was expressed in both neurons and astrocytes, as evidenced by immunohistochemical staining and RT-PCR methods. The conditioned medium (CM) from astrocytes promoted survival and neurite outgrowth of neurons. The CM stimulated phosphorylation of ErbB3 in neurons. When phosphorylation of ErbB3 was blocked by AZD8931, an ErbB3 inhibitor, neuronal survival and neurite outgrowth were reduced. Conversely, canertinib, an ErbB4 inhibitor, did not affect survival or neurite outgrowth of neurons. Survival and neurite outgrowth of neurons were lower in CM of NTAK/NRG2-knockdown astrocytes than in the CM of control astrocytes, whereas the CM of NRG1-knockdown astrocytes had little effect on survival and neurite outgrowth. The present study demonstrated that NTAK/NRG2 secreted from astrocytes bound to ErbB3 on neurons, and promoted neuronal survival and neurite extension in vitro.